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Structure and dynamics of a subalpine coniferous forest
with dense undergrowth of Sasa palmata on Mt. Ontake, central Japan

Hisashi SUGITA"", Kojiro INAMOTO ?, Takeshi MORISAWA ", Tomoyuki SAITO ¥,
Daisuke KABEYA ¥, Toru OKAMOTO > and Hisao SAKAI®

Abstract

Stand structure and its change during recent 8-years were investigated in a subalpine coniferous forest
composed of Tsuga diversifolia, Picea jezoensis var. hondoensis, Abies veitchii and Abies mariesii with
dense undergrowth of Sasa palmata in a 50 X 50 m plot on the southeast side of Mt. Ontake, central Japan.
Canopy layer contained abundant openings (32 % in relative area). Abies veitchii and A. mariesii showed
the L-shaped DBH distribution, while 7. diversifolia and P. jezoensis var. hondoensis showed bimodal
distribution: two peaks of canopy trees and suppressed trees. Most of 7. diversifolia and P. jezoensis var.
hondoensis trees had stilt-rooted growth form, or were established on uprooted mounds and buttresses, and
few of these species were established on the ground. Two Abies species were often found on the ground
more than Tsuga and Picea: however, the relative frequency was only 15% for A. veitchii and 35% for
A. mariesii. The majority of Abies trees was established on uprooted mounds, buttresses, and rocks, or
they were stilt-rooted. The preference for substrata other than the ground for the establishment microsites
of Abies species was more conspicuous as compared to those reported for other subalpine stands with
undergrowth without Sasa. The difference suggests that the inhibition of conifer establishment on the
ground by dense undergrowth of S. palmata affects the stand structure in the study site. The mortality
and recruitment rate for the stand during an 8-year period (1998-2006) was 0.60 %/yr and 1.44 %/yr,
respectively, indicating that recruitment was higher than mortality. The loss and gain in total basal area was
0.91 %/yr and 0.96 %/yr, respectively, indicating almost balanced. As for values according to species, only P
Jjezoensis var. hondoensis showed higher mortality rate and loss in basal area than recruitment rate and gain
in basal area, while the other species demonstrated an opposite relationship between these values.

Key words : Abies mariesii, Abies veitchii, dwarf bamboo, microsite, Picea jezoensis var. hondoensis,
Tsuga diversifolia
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I. 3C®IC

H A0 i & 1 L S BERSPR oD 1 IR AR 1 sy 12 75 o
THD., & ITHERIT TR ESZIREMEZICH > 2B H
WHNEEICHA BN S (51, 19375 &, 1972, £H,
2002), AR & H AR WO FR RIS E S 5 5L
S\, BTV AR EORNRESOILE TR, EERE
MEZLDVEOHFETHO, PHLMTESRS LI IE
V. AAYHEZH M TEB LA AT TN LRI
BhEeE, S5ichve, XrhynsiiboT, £
R R FED RS 2 R T 2 BRI A K A BN B,

F Y b & E I EHHRE RS U S HEBIARIE I Bk D
MEHEB XTI EGILEICIAS AD N, EHICY HEkiE
E DS TORERZMIE T V7 JEKKERRICHA DB NS,
D DIRZHROFREL DI M IC DOV TIE, &
HOTEHREED B NNRHILOTEEERICAN, £
 DFEBEMN R EN TV 5 (Oosting and Reed, 1952; Day,
1972; Fox, 1977; Peet, 1981; Veblen, 1986; Aplet et al.,
1988; Kneeshaw and Bergeron, 1996; Takahashi, 1997;
Antos and Parish, 2002), AMEDORREICDOWNWTE, F
Tl VARBEE EIEME L O TERZ S EH
FEMREEIN TS, §4hbb, aXVH, +tUtk
FEMMEL, READESHTFEMZHT 20, /)
B DIV, —T. YTV, ATV Em
MEVH, NEARICE T (Kanzaki, 1984; Miyadokoro
et al., 2003), L7z, MHEBIESGZATICDOWTE, T XY
A, b IHERE S BTN EIR - IRk LICEFT S
HAEAINEETHIMN, IV, AT ITEVEZD
feE 171] /95 B B °C 1& 72 U (Sugita and Tani, 2001; Narukawa
and Yamamoto, 2001, 2002; Mori et al, 2004), N D
LR DNERS U 7 S HERIMR T, MO HIEICEId %
FAAE N7 N (Kanzaki, 1984; Yamamoto, 1993, 1995),
F 7z ha D EIE 7 0y M X 2 SO (8 AR E
(Miyadokoro et al., 2003; Mori and Takeda, 2004a, b) *®
ARMEHE (Miyadokoro ef al., 2004; PEAf - E#H, 2006 ;
Mori et al., 2007) ICBEAT 27N TWVE, Th5H
DFERM S, ho eI XV HTREHFMHEKEDZ
LWC EICKBHHF ¥ ADDRE/MH L, VT
EY., ATV TREMBOZ I DNEMOENT &
WCEXBHEV AT EH>TVE T EHEREINTVS
(Miyadokoro et al, 2003, 2004; Mori et al, 2007),

RIROBEFHRFEICINZ T, MIRREA: DIKAE & RO
KRBT ERERETTENAMENT NS, HADM
A ORI, a7 8 AR g RN KRTE N,
BIARDEHFIA T TRE RS T, Y THRE N
TdH5 (HiH5, 1976 ; Franklin ef al, 1979; Sugita and
Nagaike, 2005), 27 B AT PERID LN R 5 1.
YU ARNI NBEED B HAHFHIZ L M TR A5
N3, Y90S B, FIUIPHIARENZSH LT
BEL, FIFPUHE (FFPY, I ) oA
THFRPYHEI (v~ 7Y ) O IENEEE TIA K &

SUGITA H. et al.

5N, Y IPTFIEABETO—5HBODE L THENS,
NRES D Z B B CHREK & N 2 BHEERBIMR TIE. MRIRD
FREPYLIVI I TP TITHEICHDN TV E5ED
2, ZOX D IRE YU BRI IR A E K 7 5 TR A
Lo TV EHREEING, L L., MoMEvEEC
B9 % AT & EISHRIRIC T B 2 R K Ry (37 BIRDELAR
B 2 BRIATbNTHE O, Y RMRKOMY Z 5 L
U T @ BN AL\ r 0D 2 ¥ = 7 < Y MR O ZRARTHE
R OO E & A %2 AT U 72 2561 (Narukawa and Yamamoto,
2002) ZRFIE DR L, B OEAE UKD M 1E
RHRMBEICH L TEDX I TR EEZRIFL TS D
. TREBREMTONTVAEL,

ARIFZE TR, B F < FPI MKz & Difi L $2E
BIFROHF & LT, ERILFEREHOFEDO I XY, k
b, VIV, XTI EVMMERZLIEMICBNT
R O (A BEREIG & 8 [ DO BRIENRE D AT 217U
Y7 R M B 2 BEHFEOFE RS & DL z1T-
7zo

O. disim

A 5L (3063m) O FE . =% 1L (2256m) &
DEEERTH B HDJFE (2190m) D FH A Ti1o Tz EWHFIE
ANEESE AT, ARE SRS ELE S NS E S K 2453 K
BE. JbHE35° 52.0° . AR 137° 30.17 ICfiET B,
TR L (& Pt T D N REER, H A & KR & o
HREICAMELTWSDT, MERKELHHETHL., &
PRAT HIZREE 20 (1972) ORFEZ R AKX TlE 150 ~
200cm £ ENTWV5,

B LI LTH D HHEFFO 2 DDAk
MEL > TWa, i BEELEHK 80 ~ 40 J7 4R IC
HE UTze 2 OBKRIIHEZ IE E A0 K910 J7FERTISHT
HHEECA L OIEBIMNAE D A OBEHIEK 2 J7FEr X
Ttz BTHERICALRZEL L, &k T 1979
FITRERGBEF 2R T UTe (=5 - -, 2000),

TR LD E 1600 ~ 2400m (I FEGE Uz di s LR &
ERMDILD > TWVB, ZDHH2200m LA IEa XY
AL, FNULETEIIEY ., A4 ITEVRLZN
HNH O EEIICIE KT FERIN G2 Rd, LA
L. ZOBEMNWEEA L (F7H - B, 1951) & D
RSN 7 AR Lt iZ E B TlE 7R <. MIE DR
BEERIMMNIAS Ao, HARME & D@t OMEE R
LTWa (#iH, 1958 ; % &, 1972), MIRENE., a7
B FFPYNELTZHYRENSH O Y RHN L
DWNE T AZHFLICIRVEEZ 5 (HiH, 1958 ;
Franklin et al, 1979),

A IS, HOED S AN < SRR FoO% %
T F Y'Y IRIR D B & LA SRS R E LTz, BRI
2130m, RFm7AiiE S50° W, HFHT 12 ETH 5,
B IEFHO i U HERE L T, HEIEE
A aREOHERLTH 2 (HEHDS, 2004), A
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B B RIFEETROFEHE (2004 ~ 2007 4 ) i, 90
~ 180cm, ¥ 128cm TH 5 (FZHL, KFEK), K
BEE 1~ 15mOFIFPYHREEL, HEERITIFIE
100% T, ZOMOMRKFEYNIFEE. HELBICETDYD
TZLW (EHS, 2004).

T, Rk OILE i O IR R R (1850m) I 2ha
7't bk (Miyadokoro et al, 2003, 2004) A3, Jb1H O T
R4 = 4 bk (2000m) 1< Tha 1y b (/NEILS, 1981;
Mori and Takeda, 2004b; Mori et al, 2007) H35 7% /x <
fE LA SHEERMICREINTE D, MoREIESEREC
B3 2EZL OMELNDH 5,

M. S

1. BAAE

1998 4 10 HIZ 0.25ha (50m X 50m) I RF— k7%
REL, B8 (5 1.3m) YLEOENAREWNRICTHEE
Blkol, M@ F > N—F—T %24 U TR
1T, Kz [FE U, o & E 2 X F—)1
HOBRZANTRHEL, BBE, E&E~x/r7ad A1 %z
HE LU, BB, 3 1mU EoMEOHZ LT A
EENERLLTA (FrvMH)icnd, BEhm tE
WKELTWR0N, tOBRICHEEINTHS0h 728
WUT, MR, #EER, Fvy TAMER, Frv T
WHEZARD 4 DICK I Lice MERICDWTIE T IL— A
FA R KOREZRE L, IRehiE - Bz F
W UTzo EESA70Y A ME, #iR, &, BRO<Y
YR, ARED ., BIKICK S Uiz, i, IRBED D RE |
Mo TZFDFICEFMECTZADREDK S HEREE
LTWaEARZ TZaEAR] & UTiRHE LT
ZDRED 8 HEHD 2006 4 9 HICHHMEZ1T - To
AIEDHIE. M EBEEOREZTTO. MEARICDNT
WWIE LT RER RLER L Tz, SELCTEREIR. Y B AR, #@iTh.,
RO, TEE HSHICHOBERD FEEIcEhizE
e N3 E0) KX Uiz,

2. RN A—20DEH

M ER Sem ML EDE DICDWTHRE/ST A—X %
BHUTeo SETHR m EIMAZE r(% /F) . [EHRRERE T
DWW TIELL R DOR (Condit ef al., 1999) % W T A&
U7z,

m = [In{N, /(Ny — N,)}] /¢ X100

¥ =[In{(N, — N,+N,)/(Ny — N,)}]/t X100

T =200/ (m+r

N, P HEOEFRE N, I ETERE

N, R AR ¢ IAERRE F)

B EWmEOZ (% /F) IZDWTIEL FDX
(Hoshino et al., 2002) % i\ T ik 4> % (Loss in basal
area) & HEAI1% (Gain in basal area) % FH5E L 7=,

D= {In(BA, /BA, )} /t X100

BN = [In{(BA,, + BA, ) /BAy }] /t X100

BA, - B O e v W i A5

BAy  BIPRICAEAT LT 2B R D B e o i e W i A

BA,, : BIEICHELFE L T TABR D BAZR O i e W i i

BA, ' HOEIIAA D [ e W A

v. & 3
1. MoOEE

1998 4 IC 1) % = f6f F O #5425 % (DBHSem DL | ) &
W = T AE % Table 112779, MR 24K Tl 688 4 /ha,
46.8m*ha TH->1co AETIEI T EY N 47%, a XY
AMN29% 7% HDHT, MERmEAETIEa A Y D 54%.
oD 31% 725, MfET 85% ICE L, A4
FEVIEARET 10%. BEWmEiE T 2% 2 5851
Elxhot,

1998 fRIC 1) B M A DR % X 2 Fig.1 IR,
Mt D 3 mELERIE 682% ThHoTze ZDHEH
IAYHOBENREILWVERE (I FJ— D 40.1%)
&, mE 10 ~ 16m OIFIFER L 7= E 8 2 T K
LT3, hveoEMNZEnh Sk X 51
ELTHD (14.3%), s AfiEIE 22.7m TdH - 7z (Table

Table 1. BFEOAL, MEWimbd, &0 E

Density, basal area and maxinum height of each component tree species

1998 2006
A * (ha')  WIEEIERE (m¥/ha)  EAKTE (m) AHCx (ha')  WEHTTERE (m”/ha)
Density Basal area Maximum height Density Basal area

TRV Tsuga diversifolia 200 (29.1) 25466 (54.4) 16.6 204 277) 26725 (56.9)
U & Picea jezoensis var. hondoensis 68 (9.9) 14.612 (31.2) 22.7 60 (8.2) 11.812 (25.1)
2T €Y Abies veitchii 320 (46.5) 5279 (11.3) 16.6 356 (48.4) 6.726  (14.3)
F43 5 Abies mariesii 72 (10.5) 0832 (1.8) 14.7 80 (10.9) 0965  (2.1)
R7 7127\ Betula ermanii 4 (0.6) 0485 (1.0) 15.9 4 (0.5 0.537 (1.1)
T+ 71 ¥ Sorbus commixta 16 (2.3) 0.086 (0.2) 16 (2.2) 0.119 (0.3)
YT R X Enkianthus campanulatus 8 (1.2) 0.070  (0.1) 16 (2.2) 0.104 (0.2)
11\ U\ Euonymus macropterus 0 (0.0 0.003  (0.0) 0 (0.0 0.004 (0.0)
7l Total 688 46.833 736 46.992
(): HHEHE (%) Relative value
* WgEE Rt Sem L EDOAEL Density of trees more than 5cm in DBH
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Do YTEVORBEIZEFL TNy FZIEHKLTED
(12.0%). @& &I XY HEHE X O HHRNED D >
7zo

1998 I 1T % SR D M = I 2P 70 16 72 Fig.2 1R
T YIEVIINEDEDIZERNZ L L FHRIDERE
FE ot % Uice 10 ~ 40cm O & O3 JE ZTE K L.
15Sem DL FICHEARB XU F v v THADEDMNRA LN,
FAIEVEHELUD LFEHDODHTH > Tze — 7.
TR A, 25 ~ 65cm DIMEARER & /INEDHEEA
EME I B L EERE 2R LT, FUETh,
35 ~ 75cm OMEARE & 10cm DL R OHEEARERM & H
BRI D BE L. 10 ~ 35ecm OHEY A ZDEL DZ2 % >
e ROT Wz BT H NG MEARDR T, /IMER
FEo2{HbNEh o7,

2. EBERAv7OYA b
FHREOESEY A 7at A bBXU 2 aEARDOHEIR
2 EERERNIC Fig3 ISRd . I XY AT, KEARD
FEALRAOBROBITEZZELTED, KD IR
BO<T Y R EICEE LTz, IMMERIEIE EAEDIR
RO FICEEL T oo KR - /INEARZE L THIERT
EHLIEBDRESLkhoz, UL TE, 2O
FEOED, RO T Y RPWED FICESELEZED
MWL, HIRTES LI DII/NER LEE LN ED -
72o

—H. YIEeVEAFTIEY T, HETEEL
LW HINZ < HbNTz, L L, ZOEG (MELL

direction

N

E Picea jezoensis var. hondoensis . Tsuga diversifolia

[«] avies veitchii [l Abies mariesii Betula ermanii
X Canopy trees which died during 1998-2006

Fig. 1. RBfaifieX
Crown projection map
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FOEDICBIZAMLKR)IZVIEYTI5%ICTE
T ORPEIEERO T R, HED RICESE LTIE D,
HBNEZARIRBEDEDTH Tz, AT TEY
ZZFDEIEGH 35% T, VI EVICHARTEWEERL,
RV —ELICEN LA LICESE LI DOMNZ N
(33%) T L EHMINTH > 1o HIEDHFELLED 85%
ICET BT L (BAD, 199) #EET 3 L, HEICE
HLELOOHRIEESORMETE, WHICIEUTE
HAGHHET 2 ERE LIS EOMEE D EERISED
572 (p<0.0001, X > ).

3. 1998 ~ 2006 FITHIFBFET. MA. BE

1998 ~ 2006 FDOEIHHARIC I 2 5L CIEIADSEE 72
ERFERNC Figd limd, A4 I8V X7 hNT
FZDOEMICHEELIZEDEE>TL Aholz, T X
YV HTENE « WERICHO T NI ENARSNIZDRAT
b2, TV TIINEOHBEARICZHDIHNNHS
N, 1998 FICMEER 0~ 5cm ThHh o728 DD 21%,
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Microsites for establishment

5~10cm TH->EDD 10% M T D §ERITIET L
7o, 10em A EDE DT E 7L L TWiah o7z,
FU e TiE, MEOHEARDFH Tz S MEARICEIELE
MA SN (Fig.l), Wi E@InnAsniz, »wih
OBETERED, FTHEICKVEECLEEDE A >
720

2006 I BV B SR O #EE & & WiikifE 2 Table
L2 7R, 1998 4 O {1k # (DBHS5cm LA | ) A 10 A&
PETH -4 BREICTDWVT, 1998 ~ 2006 £ 513
ZEHE/SS X — & % Table 2 1IZ 9, MO 2IAD K&

Table 2. HiEfEDHAE/ (T A —X=

120
440 Abies mariesii
80
400
40 ﬂ
3007 ol
320 - 0o 10 20
280 -
240 1 Stem broken
200 4 B Standing dead
- B Living

Abies veitchii

Density (ha ')
8 8 8

S
o
L

0 —‘J—l’_"l_[l—u—g

0 10 20 30 40

80 -
T Tsuga diversifolia
40
o L=, ,l—|,l_|ﬂ,l_|,|—|,l_|,|—|,|—|,
0 10 20 30 40 50 60

40 . . . .
WH Picea jezoensis var. hondoensis
0 ' | —

T T T T T T V'_|V T T T T VmV T 1
0 10 20 30 40 50 60 70
40 ..
w Betula ermanii
o=
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DBH (cm)
Fig. 4. SeifEDIECEAD

Occurrence of dead individuals during the 8-year period

EFE Sem DL EDJETHR, ARG ZNZN 0.60%/ F.
1.44%/ F£T, MAERDIE S D& EZ R Uz, & W
MBI DA IEINZIEZ NZ N 0.91%/ 4. 0.96%/ T,
ZIEFRICTHoTco BFERNCHD L. b T EDIETHRD
243%. > BV OIIAZRDN 2.14% L EWONEN > Tz,
N7 R DRBIETER « FADRDPHIASR « B2 K E <
LEo 7z, ZOMOBIFRIEIMAZR « EINRDIELTE « 5
DHZ LAY, LIV TEYTHEHETD > 7.
BHAR 258 U CTAEFE U ERIC DWW T, 1998 0D
M= EEE & 1998 ~ 2006 F D E AR & O B R 72 kit f

Demographic parameters during 8 years (1998-2006)

FELR * IR * [EERETE e T A
Mortality rate Recruitment rate  Turnover  J&/3 (%/yr) BN (%/yr)
(%/yr) (%/yr) (yr) Loss in basal area  Gain in basal area
3 A H Tsuga diversifolia 0.00 0.25 808 0.00 0.60
b7 & Picea jezoensis var. hondoensis 243 0.86 61 3.05 0.40
> ¥ Abies veitchii 0.81 2.14 68 0.32 3.35
F A5 Y Abies mariesii 0.00 1.32 152 0.00 1.86
M7 Total 0.60 1.44 98 0.91 0.96
*DBH > 5 cm
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e Suppressed trees (including in gaps)
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Fig. 5. MmmE et & ERRE & OB
Relationship between DBH and diameter growth

BINC PR & BEBEARIC /30 T Fig.s IRd, BERERE
EDMENICIE, I XY HMEARTEOMES (Spearman D
JIEL£37 A B % B rs=-0.481, p=0.005) DS 5 1 7= D % [
JIX, BEGSHEBERZ - Tz, AT TV LSO
HTl, MERZHEREAIOVARICHEVEREZRL
(Y5 1 p<0.0001, TAVH 1 p=0.0124, kL :
p=0.0097, Mann-Whitney ® U #7E ), MEARDKER
OFEEH R A, T8V 0.356 + 0.124 cm/ 4F,
O A7 0.145 £ 0.095cm/ F, b7k 0.119£0.077 cm/
FT, YIEVRMo2BED EFREICH WEEZR L
( £ %12 p<0.0001, Mann-Whitney @ U #&7E ).

V. & %
1. MERBICKBZMDEEDBHL
B FFYP Y MK & DOARFAEMDIT BT % ZATE
DY A ZAREEIX, VIV A AT TEVIIMEAR L B
EAREMEG L, 2RE L TNOEDIEEAHNZL
WLFMERLEDI L, IAVH, bk, X7
HVNTEMEAR AR E DN EEL 72 ZILH, HEH 0
EHiEARZ RS — 10 7%Z 2 U7 (Fig2), TDOXIHICHE
MEcEEFNzEIEEEE ZNICZ LWy B, b
U @O I, R LA b O A - O
TRIMKRDMD TEMEETNTE O (VINEILD, 1981;
Miyadokoro et al, 2003; Mori and Takeda, 2004b), %7
F TP YRR & U572 R < BRRTE & DRI AT R
DB NEBHB TR,

SUGITA H. et al.

AREMRDEIHEICRENZ N EDFH-IITH D
(Fig.1). BaRIOERE R IE 31.8% 1232 Ui, @il
PRI OME F v v TOmRE R L LT, EEildtrs
T 7.3%. 8.5%(Yamamoto, 1993), 18.5%(Miyadokoro
et al., 2003). J\ 7 {& T 5.6%. 6.4%. 7 IV T AT
8.9%( Yamamoto, 1995) & W\ o Tz M E TN TV S
M, RFEMR OfEIEZ N BICEEANTHEEIIC &,

2. BREOEBBAICKIET FIFTIMEKDTE

FovE, VARSI, EE~ A 70y 1 hovE
AR ABIRD 7% EDMELIN O BB ITHKAF T 2 EHIHZ
A EN TV B (Christy and Mack, 1984; Harmon and
Franklin, 1989), AHFAEMITTE. XV H, Fokid
KERDFEAENZORKROEEZZL., HEHWVIE
EBGIMRIRD Y FRWIED RITIFEA LIRS
N, MERTEBELEZEDONE 7L, HBHVEFIEEAL
o7z (Fig3)e 2 I BIRDOBICIREEDRBIAIZ, RIE
D, BIR, Mtk EDOREDRED EICEZ L. TDH%
ICZENDEN U TR E Ul iz DI E Nz & H#EE
&M% (Sugita and Tani, 2001), T D X 5 HEBZATIC
B B -E DN DREBEANOBEE LKA, kLt
(Mori et al, 2004), 1t/\# & (Narukawa and Yamamoto,
2002). E gl (Sugita and Tani, 2001) 7% &, &FHiD
BRI GHRKKRTHE SN TV, 2L, Bl
DA BIRKE T, 3 A T OREEDEEE TRV EH]
MR E X N TV 3 (Sugita and Nagaike, 2005).

—77. EIEBEIXEEDORENDKREENEE T
R NON— I TH % (Knapp & Smith, 1982; Simard
et al., 2003), %L (Mori ef al, 2004) >4\ 7 &
(Narukawa and Yamamoto, 2002), F il (Sugita and
Tani, 2001) O 377 B, BEATDOKIKRDOD TiE. HiE
DOHEBEEENENWC EZRKL T, YT EVYRETF T
EVDIFEAEDHBMNMERICESE LI DTHET L
MHRETN TS, BixFIF Y HRIKOARFAEM D T
b, YIEVEAATYTEVRAAYH, brrIicHX
3 LIS L6 ODE SR E M - - (Figl), L
MLENS, ZOHEEIETITEYDN 15%, 42 F¢
VIR35%ICTET, KFDBEDRIBEROITT YR, )
RO FICEE L T\, BT U RIKIKICBWTHIRIC
EEHELEYIEYRAF VI EVHBOEEGENENE
B, L\ EZEIED 2 Vv~ 7 < PR (Narukawa
& Yamamoto, 2002), JEBHEADF <P MIK (ER -
KiR, 1984) THME XN TWS, MEDE S Ic. &k
FFPFEMOY Y LHEERIC. FYEJE, Y A ERE
DHATIREL, TIBBFOMERICE T 2 ESE LHE
L. JEMEREBANDKEEEFOTNE T ENREN
7zo

Y OEIRERIIBARDIA: - Ml 2Bz L. #H&IC
JESHERE L 72 0V 2 — 33 ORDIVE T8I ET
2O0%EMAEL, THIRKEBEHINZTTDY Z—

HRA GRS 57 %2 5 2008]



Structure and dynamics of a subalpine coniferous forest 87
with dense undergrowth of Sasa palmata on Mt. Ontake, central Japan

FEA - HBHICEWSA ST D, HEREES, TDXS
WCERY I MRIEHRIC B 2BADESEZIBET S
(Nakashizuka and Numata, 1982; Taylor and Qin, 1988),
=7 RDICK > TERENTEY YV R TR YYD
EMEL, £ YD) 2—8HE DI, TRR
DARDETSTHEIR BEGEDOREDREHEL ZLD
T, BIRICHF#EREESGTZRMET S LEA NS, T
NTCOBEOESEGAAMRRD Y > REICER LT
. FRBEETAEEROY Y Y FEOHBMAENT &
W&, TR OB EIE S, 31.8% & RO Z W
BOFK (Figl) Z&izb L&A BN,

Takahashi(1997) (&, dbt#FEDE L 7 < A Y MIKD
THIVY « F RVYMKICBWT, Y dRICE T
5 RVOEEEZELLIGITZH. &2 X5 HIAKR -
THHT 27 ALY DOEBICIEHF D HENRZ K
FET, BLA L RIVICKE T ATV Y OHBRZ
LU THEOHGFEZIEEICT 213 b &2 LT 05 &
FEATHWD, AINDOaXYH, Foe, ¥IEY 0 AF
VIV DERTEIHMICBNTE, BT Tic Xk i
RICBI B EEHENZBEOHFEMIC BV TEHEEZR
F75ZZLTWAAEEENDH D, ZDOAHZALICD
WCHEZR i 247 5 BN D B,

ARFEMD TREHRO Y Y FICEE LTI DL
TEMEHEN, 2RO E DRIRED FICES
LTWaEDE, RO Y R EICFHTEL TV
BWNEDN ST, BEDICEBYT Y RO, FIR,
R Mtk EoRBOEHZRET LI, ¥
Y Y RZDE DN #E G E BT L 7% D (Nakashizuka,
1989), #IER 4O EBICEML TWEEEZI BN,
i LA ST EERS O E S B ATIC B 2 TR OIS Tld, Hh
HLUNDOHEBEDEN TAREORE (IR, RBEDEE)
OEEEMEFA S N TN, RO <D FOEEME
WKERLEEDIFIFEAEALNIZ N, RO T VR
BEBAROESEY A 70T A ML TEDDTEHEETHS
AIHEED D D . ZOBRN SR D <7 > F V& L
MROENRED 7 TRIZTRENT DV Thmak I 5 L ENH
%o

3. HMENRE

1998 ~ 2006 £D 8 LEMNCIELC LIz & DIXIEFE A LN
VHNCKZEDT, MRV IEE->7LALNT, &
N ABBNFEDBRTH > I (Figd), LEA>TC
DA E R E 72 & OFELNV D NVERTH - 7 L E
N3, MOEEDIETEH 0.60%/ . I AR 1.44%/ 4
&S H (8 4ER, Table 2) 1. MRk LALTEE D 2.74%.
1.02%(9 44, Miyadokoro et al, 2004), JLE D 3.30%.
1.42%(25 4R, Mori et al, 2007) &0 5 & N3 &
MAFRIFZEFAFEOMTH 2 M, FECRITE, 5L
Jefimis X CILEm TiE. P e a XY HTRWIET
K IAR, YIEVEAF VIV THWIETH -

|Bulletin of FFPRI Vol.7 No.2 2008

ABPNRE TN, 518 TIEETROME B D Z L
TS L, BE TR OZL ENRTROGE &
o T LI KD EEHENHERENS LNEN TS
(Miyadokoro et al, 2003, 2004; Mori et al, 2007), #<7H
BEMOTE, OXYAMRIECTHE - [KIDAEZ R L, ¥
FEVMNEIECE - SINARZR LRI IEROME &
I TH > 7z (Table 2)e LA LAEDNS, FTEhE
WHE, AT EYMENMEZR U7 T L IERERDM
ERBZSTWVS, e, YT EYDNEHWILTE (0.8%)
ZaRULic W TEHEBHLILTEE O 3.2%., LoD 3.3%
ICHARB LR, SR O R LIRS v
AedHd e, JLEmETIE P b, X AR R <E
m#E, eV, AT ITEEYDRBPESHEINKETH S
(Miyadokoro ef al, 2004) DT U, ARFAEMD T B
T & DRI S B THIO 3 FRI AR <R T
Holze TDOXIBEMPEDOEEEINT A—ZDENNH
MEERIDOENNIC K S & DEON, BRI E N 7280
WKIeEEZ5% > TCLESTDD, HHWVIIHIOSRMT
DERNICKZDM, TR TIENHTH %,

BINHAR 7258 U CHEFE L T IBIRDOE R E (Fig.5)
TlE. I VMR D &R > THEGKES
AU, MU eDORHEIC X - TH UM EkmiEOELZ
HHBDLETW, TV AMERTEREKE & DR
ICEADHBNA LN, KIERTHENBRIEMICH S
EWREENS,

TSR OD (R (AR B A > 2R A D R A7 I iR, @B E DKM
BEBEARKECEEGELTWE T EAEHRINTNS
(Peet, 1981; Aplet ef al., 1988), Mori et al.(2007) (3115
L JEE DO IERBMIC I B 25 ER- OBIREMRT N 5. f#
PRSP FE [ OD 55 5 BA R 13U AF D B EL A D A Tl
GLBEOKHFBBILOFEEZ I TRESVTWVDS &E
ZATW5b, RFBEMDTE, P FEVREREN Y F2E
KU EY A 7 REEDERD 5 (Fig. 1), wmEOEELIC
KB L T DD TOBEMTON TS T LAVRE
INB, HMBEIREOT) A I EZE D EEL 5 ORI O #¥
LRI LT ATRENDN D %, T DM DSHD
ZAIC DWW T, @EDHEELEREICET 2 A ZERL
725 A TEHICERMB OB ZITO. MIKOERT < F
PHDHRMENREIC T T B L ERICAN TRk T 540
HEHNDH B,

@ Wt

FRMIR B TIZE AT SN SR O A s it sRIESZ T
B ANME LI, EEIOR L Itz iz Enwiz, B
HIEH I B T TT AR & WF 22T AR & G BR L 0D i
PRI T RAZR W W, EFEWKE EREMRE (
PSS RESMEEE ) OBMICIZTETE
BEEZR > TWizliWwiz, LEDTT LI E#T
%o ARWIZEO L, EREE MBREREIT U & HEEH
(B-11, S-4-2(4)Ic &>z,
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